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Brain Tumors

15,000 to 20,000 per year (USA)

(Iowa 250 per year)

Malignant Glioma Incidence (per capita by county)
Red — Top Ten 1974-1985 Blue — Top Ten 1984-1995






Primary Glial Tumors:
General Survival Trends
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MRI — Functional Mapping
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Need for:

Clinician-friendly tools for
integration
of multimodality images

Multi-modality Imaging
Preoperative planning
Anatomical based trajectories

Advanced trajectories
Functional MRI
Electrocorticography

MR spectroscopy

PET

Target selection (multi-modality)



Image-guided Neurosurgical Treatment Platforms
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University of Iowa
(circa — 2001)




Ultrasound-linked image guided navigation




Ultrasound-linked image guided navigation




Ultrasound-linked image guided navigation

Pre-resection assessment

Resection assessment




Image fusion — fMRI, MRI, US




Classification Systems Gross Pathology:

Low grode Anoplostic Glioblostoma
ostrocytomo msirocyloma multiforme

A ronge:  10°5-30's
Past-op survival: 1y

Histopathology:

iy

Anaplastic Astrocytoma Glioblastoma



X-Cyt Project
(Nick Street, Ph.D. — University of lowa)
Dlgltlzed Image Image Analysis
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Inductive Machine

Learning

» Classification procedure uses linear programming

* Decision tree model to categorize new cases

* Accuracy determined by 10-fold cross-validation

“Malignancy” Index

 Limited training data set

» Total 66 samples

« 27 glioblastoma specimens o T

* 39 normal brain specimens EREASSE

e Accuracy using Xcyt pro;

oram was 92.4% |




Digital Analysis of Radiographic Images

Create “smart software” -
resulting in a searchable
archive to assist in analysis

Diagnosis

—

Prognosis *




Comparison of Multiple Patients all with
Pathologic Diagnosis of Glioblastoma

Patient GSR Patlent RSC

Patlent TCW Patient KJE




Analysis of Digital Pathologic Diagnosis and
Genetic Transcription Profiles in Patients with
Malignant Glioma treated with Implantable BCNI{

25 patients with malignant ghoma
Implanted with BCNU polymer

Tumor tissue cultured and genetic transcription profile
obtained z

Goal 1s to 1dentify any trends in tumor response linked with
gene expression

Special interest in those undergoing reoperation




Analysis of Digital Pathologic Diagnosis and
Genetic Transcription Profiles in Patients with
Malignant Glioma treated with Implantable BCNI{

25 patients with malignant ghoma
Implanted with BCNU polymer

Tumor tissue cultured and genetic transcription profile
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Goal 1s to 1dentify any trends in tumor response linked with
gene expression

Special interest in those undergoing reoperation




Prediction of response to therapy
or clinical ontconte

Delivery




Delivery

Image guided surgery
Stereotactic radiosurgery

Brachytherapy

Local drug delivery @ u?g)
— Polymeric delivery @ #

— Infusion

Subselective arterial delivery




Stereotactic Radiosurgery

Framed

Frameless

Cranial
Extracranial




Gliasite —
Brachytherapy Catheter




Image Guided Craniotomy: Debulking and Implants




Image Guided Therapy
Equipment modification for real-time tracking




Direct Cranial Fixation for Image Guidance - Awake Craniotomy




Delivery of Genetic Material to the Central Nervous System

Image Guidance H

it om o l
Macroscopic delivery Cellular level (transfection

Injection Vectors
Site Specific Delivery Cell-mediated
Aezen Effectors X

Promoters

Particle delivery
Transcription factors

Regional electroporation Immunomodulation



Treatment of CNS Disease:
24 Gene replacement

Polymeric delivery Growth factor inhibitors

Viral vectors Immuno-modulation
Anti-sense vectors Apoptosis agents

Biological inhibitors

Neurosurgery

Image Guidance

Treatment

Targetted CNS Delivery

Cell implants

Vitroa
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